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Abstract.
A retrospective study examined data regarding equine cutaneous and mucocutaneous neoplasms submitted to the Veterinary Diagnostic Laboratory at Oregon State University in a 3.5-year period. A total of 536 neoplasms were identified, accounting for 30% of the total equine pathology submissions. Sarcoid, squamous cell carcinoma, melanocytic tumors, papillomas, and mast cell tumors were the most common neoplasms, constituting 87.5% of all cutaneous neoplasms. Sarcoids represented 51.4% of all neoplasms and 15.18% of total equine accessions. Sarcoid was most common in paints, quarter horses, and Arabians, and was the only common tumor in donkeys and mules. Mean age at diagnosis of equine sarcoid was 9 years. Squamous cell carcinoma constituted 18.3% of all neoplasms and 5.41% of total equine accessions. Ocular squamous cell carcinoma was most common in paints and quarter horses, and penile/preputial squamous cell carcinoma was most common in appaloosas and quarter horses. The mean age of horses with ocular squamous cell carcinoma (13 years) and squamous cell carcinoma of the skin (15 years) was significantly less (P Ͻ 0.5) than that of horses with squamous cell carcinoma of the penis and prepuce (21 years) or vulva, anal, and perianal skin (19 years). Findings suggest that equine sarcoid and squamous cell carcinoma occur more frequently in the Pacific Northwest than in the northeastern United States.
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Several prior studies have provided information regarding incidence of cutaneous neoplasia in horses. 1 from the United Kingdom, 1, 4, 5 Australia, 6 Kentucky, 2,3 and the northeastern, 9 midwestern, 6,10 and northwestern United States. 8 It is likely that regional differences in climate, breed popularity, and other factors influence the incidence and types of equine cutaneous and mucocutaneous tumors. The purpose of this study was to determine the type and incidence of neoplasia in the skin and mucocutaneous sites (gingiva, ocular, genital, anal) of horses, donkeys, and mules in the Pacific Northwest.
A retrospective search of the database of the Veterinary Diagnostic Laboratory at Oregon State University was performed for a period of 3.5 years (July 2001-February 2005). All diagnoses related to neoplasms occurring in the skin and mucutaneous sites in horses were compiled. The total number of equine pathology submissions, including biopsy and necropsy samples, was determined. To more accurately assess the incidence of neoplastic skin lesions in routine diagnostic specimens of the general population of horses, 71 equine abortion screens and 413 equine muscle biopsies were excluded from analysis. Data was tabulated and the incidence of various tumors was calculated in relation to total equine accessions and to the total number of neoplasms identified. Statistical analysis (Student's t-test) was performed when indicated. The incidence of the neoplasms identified was compared with a similar study in equine skin biopsy specimens submitted for pathologic diagnosis at Cornell University over a 16-year period (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) . 9 Results of total neoplastic lesions identified are summarized in Table 1 . A total of 536 tumors were identified, comprising 30% of the total equine accessions during this time. The most common neoplasms, in decreasing order of frequency, were sarcoid, squamous cell carcinoma, gray horse melanoma, papilloma, melanocytic nevus (melanocytoma), and mast cell tumor. The mean age of horses with ocular squamous cell carcinoma (13 years) and squamous cell carcinoma of the skin (15 years) was significantly less (P Ͻ 0.5) than that of horses with squamous cell carcinoma of the penis and prepuce (21 years) or vulva and anal/ perianal skin (19 years). Mean age of horses with viral papillomas (4 years) was significantly less than that of horses with genital papillomas (17 years; P Ͻ 0.05). The mean age of the 4 horses with ocular lymphoma (10 years) was less than that of 7 horses with lymphoma involving skin or peripheral lymph node (16 years), but this difference was not significant (p ϭ 0.1). Mean age of the 3 horses with cutaneous hemangioma (3 years) was less than that of the 4 horses with cutaneous and subcutaneous hemangiosarcoma (13 years), but this difference was not significant (p ϭ 0.08). No congenital hemangiomas were identified. The lack of significance of mean age of lymphoma related to location and benign versus malignant vascular neoplasia cases may be due to the small number of cases identified.
No attempt was made to determine data regarding the breed demographics in the population studied. Casual review of all equine accessions to Oregon State University suggests that quarter horses, Arabians, paints, and appaloosas constitute a large proportion of cases. The major breeds affected by melanocytic tumors, sarcoid, and squamous cell carcinoma are summarized in Table 2 . Similar to previous studies, 2,9 sar- coid in horses occurred often in quarter horses and Arabians, but a large number also occurred in paints.
A relatively high incidence of sarcoid was also found in Thoroughbreds, donkeys, and mules. Similar to previous studies, 9 melanocytic neoplasia was most common in Arabians and ocular squamous cell carcinoma was most common in paints, although a substantial number of quarter horses also developed these 2 types of tumor. Curiously, the incidence of penile and preputial squamous cell carcinoma was much higher in appaloosas than in paints. Three of 6 schwannomas occurred in Arabians. In addition to sarcoid, cutaneous tumors in donkeys and mules included congenital papilloma (1 mule), hemangioma (1 mule), giant cell tu-mor (malignant fibrous histiocytoma; 1 donkey), fibrosarcoma (1 mule), and fibroma (1 mule). The type and relative incidence of tumor types identified in this study were similar to those reported in previous studies. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Comparison of equine neoplasia data in this study to that of Scott and Miller at Cornell University 9 is presented in Table 3 . Results indicate that sarcoid occurred in the Pacific Northwest equine population at a much higher frequency than that reported in horses in the northeastern United States. 9 Differences in reported incidence of equine sarcoid between different laboratories may reflect, in part, differences in diagnostic bias as regards the diagnosis of sarcoid, fibroma, fibrosarcoma, and sarcoma. As the incidence of the latter 3 diagnoses was not very different between this study and the Cornell study, there appears to be a real difference in the incidence of sarcoid in equines in the Pacific Northwest. This finding is consistent with that of Ragland et al., 8 who reported that sarcoid constituted 65% of skin masses submitted for histopathology over a 2-year period from horses in the Pacific Northwest. 8 Sarcoid is a bovine papillomavirus-associated tumor with a genetic predisposition. 9 Quarter horses and Arabians appear to be at higher risk for development of sarcoid. 2, 9 The higher incidence of sarcoid in this geographic area likely reflects higher exposure to bovine papillomavirus due to the large number of beef cattle in close proximity to horses, donkeys, and mules. There may also be a higher density of predisposed animals or of viral vectors. In contrast, the incidence of sarcoid reported in southeastern Queensland, Australia (30% of skin lesions), 7 is similar to that of horses in the northeastern United States. 9 The incidence of equine cutaneous and mucocutaneous squamous cell carcinoma also differs between the northwestern and northeastern United States ( Table  3 ). The increased incidence of equine ocular and cu-taneous squamous cell carcinoma in the Pacific Northwest may reflect increased exposure to solar radiation, especially of horses on pasture and of horses in high desert areas. Although information regarding population demographics of horses in the northwestern and northeastern United States was not investigated in this study, increased incidence of squamous cell carcinoma in the Pacific Northwest could also reflect increased density of predisposed breeds and/or an increased number of geriatric horses. Interestingly, donkeys and mules appear to be at low risk for development of squamous cell carcinoma of any form. No cases of squamous cell carcinoma in donkeys or mules were identified in this study or in the study by Sundberg, 10 and only 1 case of squamous cell carcinoma in a donkey was reported by Kerr and Alden. 6 Results of this study provide evidence for substantial differences in incidence of equine sarcoid and cutaneous and mucocutaneous squamous cell carcinoma in different geographic areas.
